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Interaction Effects of Turbulent Flow and Chemical
Reaction in a Swirl Combustor
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ABSTRACT

Large Eddy Simulation(LES) has been conducted to insight interaction effects of turbulent flow and
chemical reaction of a lean-premixed swirl combustor. The unsteady turbulent flame is carefully
simulated so that the motion of flow and flame can be characterized in detail. Fuel lumps escaping
from the primary combustion zone move downstream and consequently produce local hot spots
conveying large vortical structures in the azimuthal direction. The correlation between pressure

oscillation and unsteady heat release is examined by the spatial and temporal Rayleigh parameter.
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Fig. 1 Scheratic of a swirl combustor [3]
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Fig. 2 Vorticity intensity structures on x-y and y-z
cross sections at a typical time
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Fig. 3 The relations among temperature, pressure,
vorticity, and heat release at a typical time
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Fig. 4 Spatial Rayleigh parameters on the x-y
and y-z planes
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Fig. 5 Normalized pressure (p) and heat
release (q) fluctuation
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